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1,2 

indicated that  diacetylene has tsm regions 

Spectroscopic evidence obtained by Woo and Chu 
3 and by Calloncn 

of absorption between 2000 end 3000 A: "high-pressure bands;' 

2586 .&)" The complexity of the "high-pressure bands'' and 

the  i n a b i l i t y  to resolve the rotational. structure l e d  t o  the 

* concltaaioa that dlacetylene was predissociated wnen it absorbe 

rad ia t ion  greater arha 2500 A* Yo0 m d  Chi% s?lg~,es&ed f x t h e r  

&ha6 the excited sta te  produced by absorption at wavelengths 

greater ~ h m  2500 A might be bent, 1 wish to report chemical 

evi..dence %s support the existence clf a. bent  excited moleeule 

of diace ty lme  when it absorbs radiation at. 2537 A, 

V%GR diacetylene at pressures from O,b  to 10 rn 

are acetj7lene (C B 1 and a very small amount of triacetylene 2 2  
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mixed in werious rar:ios with diacetylene (1:l.O fa 10x1) 

i;howsd 1337 the absence of any EZBD that the acetylene forma- 

tion did X I Q ~  occur .:bough the fom-ation of the ethynyl 6 M 

radic;-L, Additional evidence for the absence of D radical 

.. 

I 
( 2 )  

ruechznism in the forrcagion of acetylene is t h a t  addition o f  

;ihe e: M radical, which then abstracts hydrogen from diacefylene 2 

O n  the b a s i s  of the above. evideme, we suggest that, 

at wmelengths above 2500 the seetylcne is formed shrorrgh 

visualized as fol.lowa: 



The actual process of bond breaking and €omatLon must be 

extremely complicated and c~nnot  be speei€ied with the 

avail.&Ie claea,* It would be oE interest to determine the 
, 

molecular o r b i t a l s  and symmetry of this excited state. 4 

The formation of -triacetylene (C6Hz) gives additional 

evidence f o r  the r"omation of C2' One can postula%e an 

inser t ion reaceion by 4p, ingo the C-H band in a m a m e r  similar 2 

v i z ,  0 
lo the iI1ec:hyEene radical, 536 

Further evidence for  the bent excited state was 

raeios r a g i n g  from l:E to l:PO, respectively, at total. pres- 

sures less than 2 m) were irradiated with 2537 mercury 

radiaXion and produced toluene. The smples were irradiated 

f o r  2 h, and the gas-phase products were analyzed by a 

Bendix t:ih-ue-of-5blght mass spectrometer, A similar reaction 

occurred when a j?:l mixture oE diacety lme a d  butene-l was 

irrad.l .ated.  In this case, the formation of ethylbenzene wi1s 

-.v--- * The p o s s i b i l i t y  of 6282 formation by hydrogen atom migration 
with subsequzmf e l h i n a t i o n  of carbon to form C2 could be 
checked by photoEysj-s of lsotopic diacetylene, viz, 



observed, The formation of toluene and ethylbenzene 

involving the  bent excited dia.c,etylene molecule can be 

visualized as follows: 
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In both cases, a breaking and €ormation of new bonds with 

hydrogen atom transfer i s  required. The reaction between 

butene2 and diacetylene y ie lded  xylene. W e  were not, how- 

ever, able t o  determine, mass spectrometrically, whether ’h7e 

Zormed 0, m, or p-xylene and obtain inEomation about the 

methyl md/or  hydrogen migration. Based on the number of 
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photons absorbed by diacetylene, the quantum y i e l d  for 

formation of these aromatic molecules are a l l  on the order 

of f o r  I:I mixtures. 
L 

Table I l ists the mole percent of products famed .1 

relative to the moles of diacetylene reacted €or a 1:1 

mixture of diacetylene and propylene, 

TABLE I 

Product Formed 

G M (toluene) 

C6W2 (triacetylene) 

C2H2 (acetylene) 

Pol per  Formed 

7 8  

Mole X Formed 
From Reacted Diacetylene 

3 

2 

20 

75 
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